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Preliminary data: Ensemble averaged velocity field!

17 

Run 73, NFAC pts. 20-22. Test conditions: rotor shaft angle = 0 deg, Mtip = 0.650, advance ratio = 0.149, "

CT/! = 0.080, test section velocity = 33.4 m/s, azimuth delay=30 deg.  "

View looking upstream, every other vector shown. Average of 100 velocity fields. "



Preliminary data: Ensemble averaged velocity field!

18 

Expanded view of outer 20% of blade radius!

Run 73, NFAC pts. 20-22. Test conditions: rotor shaft angle = 0 deg, Mtip = 0.650, advance ratio = 0.149, "

CT/! = 0.080, test section velocity = 33.4 m/s, azimuth delay=30 deg.  "

View looking upstream. Average of 100 velocity fields. "



Preliminary data: Ensemble averaged vorticity field!

19 

Expanded view of outer 20% of blade radius!

Run 73, NFAC pts. 20-22. Test conditions: rotor shaft angle = 0 deg, Mtip = 0.650, advance ratio = 0.149, "

CT/! = 0.080, test section velocity = 33.4 m/s, azimuth delay=30 deg.  "

View looking upstream. Average of 100 vorticity fields. "



5,6:*3'G,4,'R'54,**'5Q33:'

•! KI:aV$A\@'62aVU%@',*:9,a%@'^4b.'a'V%A'4+'6,W'Z.4,**['

•! &H3),F3'KA^K',4')bL'a'%VcA',.',']20EI+0'+]'E+**3EIH3'
–! K,F0(42-3'+]'A0-'.4,**'E7E*3'9(F9*7'.30.(IH3'4+'E+**3EIH3'

A%'



5,6:*3'G,4,'R'5:33-'5Q33:'

•! KI:a%V$\%@'^4b.a%V%c@'62aV>\'4+'VT%'

•! &H3),F3'KA^K',4')bL'a'%VcA',.',']20EI+0'+]',-H,0E3'),I+'
–! 56++49'E9,0F3.'=34Q330'62aVU\'4+'VT%'

A>'



^+6:,)(.+0'Q(49'<*(F94'

^STAT@'^4b.aV%S?'
•! &-p2.43-'4)(6':,),6343).'(0',h36:4'4+'6,4E9'N(F94''

–! 534'KI:@'E+))3E43-',*:9,@',-H,0E3'),I+@'^4b.@',0-':(4E9(0F'
,0-')+**(0F'6+6304'E+3iE(304.'Z])+6'.9,g'=30-(0F'F,F3['
4+'6,4E9'N(F94'43.4'H,*23.'

•! &E`2()3-'-,4,',4'-3)(H,IH3'E+0-(I+0.'4+'-343)6(03'
.30.(IH(47'+]'4)(6'E+0-(I+0.'
–! O(4E9(0F'6+6304@')+**(0F'6+6304@'49)2.4@'.9,g',0F*3'
H,)(3-'+03',4','I63'

–! &**'+493)':,),6343).')3#4)(663-'4+'+)(F(0,*'H,*23'

•! B0*7'49)2.4'-3)(H,IH3.'.9+Q3-'.(F0(fE,04'3D3E4'+0'
(043F),43-',()*+,-.'
–! ^4b.'a'%V%S?'m#'%V%%\'



^+6:,)(.+0'Q(49'<*(F94'

^STAT@'^4b.aV%S?'

•! KA^;'E+6:,)(.+0'

<*(F94'STAT' T%WS%'T?>>'



^+6:,)(.+0'Q(49'<*(F94'

^STAT@'^4b.aV%S?'

0

0.04

0.08

0.12

0.16

0.2

0.24

0 45 90 135 180 225 270 315 360

M2CN, r/R=0.4

Flight, Ct/s=0.087
WT, Ct/s=0.087
WT, Ct's=0.092
WT, Ct/s=0.087

0

0.04

0.08

0.12

0.16

0.2

0.24

0 45 90 135 180 225 270 315 360

M2CN, r/R=0.675

rR_0.675
M2CN_0.675
M2CN_0.675
M2CN_0.675

0

0.04

0.08

0.12

0.16

0.2

0.24

0 45 90 135 180 225 270 315 360

M2CN, r/R=0.865

rR_0.865
M2CN_0.865
M2CN_0.865
M2CN_0.865

•! KA^;'E+6:,)(.+0'



^+6:,)(.+0'Q(49'<*(F94'

^STAT@'^4b.aV%S?'

•! KA^K'E+6:,)(.+0'

-0.025

-0.02

-0.015

-0.01

-0.005

0

0.005

0 45 90 135 180 225 270 315 360

M2CM, r/R=0.40

rR_0.4
M2CM_0.4
M2CM_0.4
M2CM_0.4

-0.025

-0.02

-0.015

-0.01

-0.005

0

0.005

0 45 90 135 180 225 270 315 360

M2CM, r/R=0.675

rR_0.675
M2CM_0.675
M2CM_0.675
M2CM_0.675

-0.025

-0.02

-0.015

-0.01

-0.005

0

0.005

0 45 90 135 180 225 270 315 360

M2CM, r/R=0.865

rR_0.865
M2CM_0.865
M2CM_0.865
M2CM_0.865



^+6:,)(.+0'Q(49'<*(F94'

^STAT@'^4b.aV%S?'

•! KA^^'E+6:,)(.+0'

-0.01

-0.005

0

0.005

0.01

0.015

0.02

0.025

0.03

0 45 90 135 180 225 270 315 360

M2CC, r/R=0.40

rR_0.4
M2CC_0.4
M2CC_0.4
M2CC_0.4

-0.01

-0.005

0

0.005

0.01

0.015

0.02

0.025

0.03

0 45 90 135 180 225 270 315 360

M2CC, r/R=0.675

rR_0.675
M2CC_0.675
M2CC_0.675
M2CC_0.675

-0.01

-0.005

0

0.005

0.01

0.015

0.02

0.025

0.03

0 45 90 135 180 225 270 315 360

M2CC, r/R=0.865

rR_0.865
M2CC_0.865
M2CC_0.865
M2CC_0.865



^+6:,)(.+0'Q(49'G;/'

>UVA%@'^4b.aV>%'

•! &-p2.43-'4)(6':,),6343).'(0',h36:4'4+'6,4E9'G;/'

–! 534'KI:@'E+))3E43-',*:9,'Z=+49'G;/',0-'T%WS%[@',-H,0E3'
),I+@'^4b.@',0-'6(0(6(o3-'>b)3H'N,::(0F'Z=*,-3'>['4+'
6,4E9'G;/'43.4'H,*23.'

•! &E`2()3-'-,4,',4'-3)(H,IH3'E+0-(I+0.'4+'-343)6(03'
.30.(IH(47'+]'4)(6'E+0-(I+0.'

–! >b)3H'N,::(0F@'49)2.4@'.9,g',0F*3'H,)(3-'+03',4','I63'

–! &**'+493)':,),6343).')3#4)(663-'4+'+)(F(0,*'H,*23.'

•! B0*7'49)2.4'-3)(H,IH3.'.9+Q3-'.(F0(fE,04'3D3E4'+0'
(043F),43-',()*+,-.'

–! ^4b.'a'%V>%'m#'%V%%\'



^+6:,)(.+0'Q(49'G;/'

>UVA%@'^4b.aV>%'

•! KA^;'E+6:,)(.+0'

G;/'>UVA%' T%WS%'T?UU'



^+6:,)(.+0'Q(49'G;/'

>UVA%@'^4b.aV>%'

•! KA^;'E+6:,)(.+0'



5,6:*3'G,4,'R'"(F9'K2'

•! LOKaT%l';L@',*:9,a%@'62a%VU'4+'>V%'

•! L+4+)'YbG3',.']20EI+0'+]'^4b.'

U%'



G,4,'&H,(*,=(*(47'

•! /930'Q(**'-,4,'=3E+63'6+)3'Q(-3*7',H,(*,=*3n'
–! J4'-3:30-.'+0'Q9,4'(.'=3(0F')3`23.43-',0-'Q93493)'(4'
033-.'4+'=3'H3)(f3-',0-b+)'E+))3E43-'

•! e37'-,4,':+(04.'Q(**'=3',H,(*,=*3'=3]+)3'+493)'E+0-(I+0.'

•! 5I**'9,H3'Q+)8'4+'-+'Z=*,-3'6+I+0@'=*,-3'.4)2E42),*'*+,-.@'
H3)(]7(0F':)3..2)3'(043F),I+0.@'E+6:*3I0F'=,-'E9,003*'*(.4.[V'"+Q'
62E9'+]'49(.'62.4'=3'E+6:*343-'=3]+)3'-,4,')3*3,.3n'

•! C,)*(3)')3*3,.3'63,0.'F)3,43)'E9,0E3']+)'=,-'E9,003*.b-,4,'4+'=3'
(0E*2-3-'

–! <(0,*'-,4,')3*3,.3'Q(**')3`2()3'E+6:*343'-3f0(I+0'+]'-,4,'
4+'=3'(0E*2-3-',0-']+)6,4']+)'-,4,'f*3.'

•! 1(63'9(.4+)7',0-'9,)6+0(E.n'J]'.+@'9+Q'6,07'9,)6+0(E.n'

•! J0E*2-3'6+)3'+)'*3..'-,4,'49,0'N(F94'43.4n'

•! O*+4GM#*(83'-,4,=,.3']+)6,4'+)'+493)n'

U>'



5266,)7'

•! K,8(0F'F++-':)+F)3..'+0'3H,*2,I0FbH3)(]7(0F'
-,4,'])+6'837'-,4,':+(04.'
–! L3.2*4.'E+0I023'4+'*++8'H3)7':)+6(.(0F'

–! 5I**'9,H3'Q+)8'4+'-+'Z=*,-3'6+I+0@'=*,-3'.4)2E42),*'
*+,-.@'34EV@'H3)(]7(0F':)3..2)3'(043F),I+0.['

•! M*,-3'-3N3EI+0'63,.2)36304.',0-'OJPbLMB5'
-,4,')3-2EI+0'20-3)Q,7'
–! J0(I,*')3.2*4.'*++8'H3)7'F++-'

–!/(**':)+H(-3'20(`23'H,*(-,I+0'-,4,'

•! ;33-'4+'-3f03')3`2()36304.'=3]+)3'-,4,'E,0'=3'
6,-3'6+)3'Q(-3*7',H,(*,=*3'

UA'



;3,)'13)6'O*,0.'

•! O)3:,)3':2=*(E,I+0.']+)'&"5'<+)26',0-'&J&&'

633I0F'

•! ^+6:*343'-,4,')3H(3Q',0-'3H,*2,I+0'+]'837'

-,4,':+(04.'

•! O)3:,)3']+)',0-'E+0-2E4'E+04)+*'.ID03..'43.4'

•! K3,.2)3'=*,-3'E+04+2).',0-'E+6:,)3'Q(49'

^&G')3.2*4.']+)'E+0.(.430E7'

UU'


